Agronomy Department 915 W. State Street identified two new grl alleles and characterized four T-DNA insertion alleles (see below). Each of the six grl 2 Purdue Motility Group Purdue University alleles described in this paper had indistinguishable stage-specific trichome swelling ( Figure 1E ) that did not Lilly Hall 915 W. State Street occur in the wild-type ( Figure 1A ). Mature grl trichomes were swollen and twisted to variable degrees but consisWest Lafayette, Indiana 47907 tently had a reduced branch length ( Figure 1F , Table  S1 ). Figure 1H ) did not differ from the wild-type ( Figure 1D ). The grl composition of the five-subunit WAVE complex is well characterized, the means by which individual subphenotypes are indistinguishable from those of Arabidopsis ARP2/3 subunit mutants and suggest that GRL units and fully assembled WAVE complexes regulate ARP2/3 in vivo are unclear. The molecular genetics of encodes either an ARP2/3 subunit or a positive regulator of ARP2/3. trichome distortion in Arabidopsis is a powerful system to understand how signaling pathways and
We wanted to begin to test the idea that GRL, like its length, tagged proteins were expressed in E. coli and human NAP125 and ATSRA1 ( Figure 4B, lower) . We also detected a direct interaction between human NAP125 and SRA1 by using the two-hybrid assay and also confrom the wild-type (data not shown). The simplest explanation of the rescue result is that human NAP125 funcfirmed the direct interaction between GRL and ATSRA1 ( Figure 4B, lower) . Therefore, the plant and human tions as an ATSRA1 binding WAVE complex subunit in Arabidopsis; however, it remains to be proven that GRL NAP125 homologs retain the structural domains that are required for the interaction with ATSRA1. functions in the context of a WAVE complex. Figure 4C ) and epidermal cell-cell contacts that were indistinguishable pirA (sra1) mutant strains have enlarged pseudopods
In contrast, the actin bundles in similarly staged distorted1 (arp3) and dis2 (arpc2) trichomes are disorganized, and as the branches elongate to 16-50 m in length, the relative amount of core actin filaments is significantly reduced compared to the wild-type [9, 13]. In a set of control experiments, we confirmed that only 20% (n ϭ 10) of dis2 (arpc2) stage-four branches had aligned core bundles. A representative example of the altered actin organization in young dis2 (arpc2) trichomes is shown in Figures 5G-5I . The branches of grl trichomes had intermediate core bundle defects compared to dis2 and the wild-type. We found that 61% (n ϭ 18) of grl-T2 and 57% (n ϭ 15) of grl-6 stagefour branches contained a population of aligned core bundles. The grl bundles resembled those of the wildtype but usually did not extend fully toward the branch apex ( Figures 5D-5F ). In our localization experiments involving grl trichomes, we did not find regions of increased phalloidin fluorescence that could reflect ectopic actin polymerization in grl trichomes. In order to compare directly the amount of F-actin in the core cytoplasm of wild-type and mutant branches, we counted the number of phalloidinpositive actin filaments and/or bundles Ն5 m in length. Wild-type branches contained 6.1 Ϯ 1.4 (n ϭ 12) actin filaments and/or bundles, while dis2 and grl branches contained 2.7 Ϯ 2.4 (n ϭ 10) and 4.7 Ϯ 1.3 (n ϭ 14), respectively. Like ARP2/3 subunit mutants [9, 13], the core bundles that were present in grl-6 branches were unstable, because in more elongated stage-four/five branches the relative amounts of core actin bundles was reduced significantly compared to wild-type controls ( Figure 5J ). Figures 5A-5C ).
